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adhesion sites, 856-57 
Cl set, 825-28 
C2 set, 825-28 
cadherins, 829-33 
calcium-binding sites, 831 





calcium regulation, 833 
CD2 protein, 853-57 
dimer formation, 832 
evolution of Ig superfamily 
828-29 
extracellular domains, 855 
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Alzheimer’s disease and 
scrapie, 405 
Cell cycle 
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D-amino acids in animal 
peptides and, 337 
“oenzyme A (CoA) 
movement in biological systems 
and, 5-6 
Coenzyme M 
B\2-dependent enzymes and, 
269, 275, 292, 294-95 
‘ofactors 
B)2-dependent enzymes and 
269, 276-78 
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Alzheimer’s disease and 
scrapie, 398 
Consensus elements 
prokaryotic poly(A) mRNA 
and, 173, 194 
Consensus sequences 
choosing insertion site and, 
445-47 
Conserved structures 
and RNA and protein enzyme 
catalysis, 19 
Constitutively internalized 
receptors 
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prokaryotic poly(A) mRNA 
and, 179 
Cyclin 
replication protein A and 
Cyclin-dependent kinases 
replication protein A and, 
Cysteine 

D-amino acids in animal 
peptides and, 338 

ATP synthase and, 723, 
740-42 

B,2-dependent enzymes and, 
287 

cell adhesion molecules and, 
839, 843, 848 

G protein structures and, 645 
650. 657. 669 

membrane phospholipid 
diversity and, 204 

molybdenum-cofactor 
containing enzymes and, 
253, 255-57, 263 

mtDNA maintenance in 
vertebrates and, 422 

protein folding and, 556 


and RNA and protein enzyme 
catalysis, 20, 32, 53 
cysZ gene 
prokaryotic poly(A) mRNA 
and, 181 
Cytidine 
and RNA and protein enzyme 
catalysis, 32 
Cytidylate 
prokaryotic poly(A) mRNA 
and, 192 
Cytochrome bs 
molybdenum-cofactor- 
containing enzymes and 
255 
Cytochrome « 
protein folding and, 559-61 
protein import into 
mitochondria and, 900, 
902 
Cytochrome heme lyases 
protein import into 
mitochondria and, 899 
Cytochrome P450 
membrane phospholipid 
diversity and, 226 
Cytochromes 
molybdenum-cofactor- 
containing enzymes and, 
247, 249 
Cytokinesis 
Z ring and, 93-94, 113 
Cytomegalovirus (CMV) 
O-linked glycosylation and, 
326 
‘ytoplasm 
acyl-coenzyme A:cholesterol 
acyltransferase and, 
614-15 
movement in biological systems 
and, 15 
prokaryotic poly(A) mRNA 
and, 174 
replication protein A and, 66 
Cytoplasmic dynein ATPases 
force effects on kinetics and, 
802-3 
Cytoplasmic membrane 
Z ring and, 94, 102, 104, 106, 
111-12 
Cytosine 


17 


molybdenum-cofactor- 
containing enzymes and, 
253 

mtDNA maintenance in 
vertebrates and, 426 

Cytosine monophosphate (CTP) 

molybdenum-cofactor- 
containing enzymes and, 
237 


Cytoskeletal bridging proteins 





O-linked glycosylation and, 
325-26 
Cytoskeletal matrix concentration 
force effects on kinetics and, 
785, 788-89, 793 
~ytoskeletal proteins 
dynamic O-linked 
glycosylation and 
315-31 
‘ytoskeleton 
Z ring and, 113 
ytosol 
PEPCK gene expression and, 
582, 584 
protein import into 
mitochondria and, 863 
872-78 
Cytosolic factors 
protein import into 
mitochondria and, 863-75 


D 


Damaged DNA 
replication protein A and, 
73-74, 80 
Daughter cells 
Z ring and, 94, 113 
D-binding protein 
PEPCK gene expression and 
603, 607 
DBP transcription factor 
PEPCK gene expression and, 
590 
DEAD-box proteins 
prokaryotic poly(A) mRNA 
and, 189 
Dead end elimination 
protein folding and, 565 
DEAE dextran 
Z ring and, 100-1 
Decarboxylation 
and RNA and protein enzyme 
catalysis, 53 
Decoding 
mRNA 
and ribosomes and 
translation, 679 
Decoy folds 
protein folding and, 569-72 
574 
Defects 
protein folding and, 553 
Def gene 
membrane phospholipid 
diversity and, 210 
Defined structural motif 
and RNA and protein enzyme 
catalysis, 50-51 
Degradation products 


prokaryotic poly(A) mRNA 
and, 173 
Degradosome complex 
prokaryotic poly(A) mRNA 
and, 189 
Dehydroalanine 
D-amino acids in animal 
peptides and, 339 
Dejerine Sottas syndrome 
protein zero and, 842 
Deletion analysis 
replication protein A and, 83 
Deletion mutants 
PEPCK gene expression and, 
603 
prokaryotic poly(A) mRNA 
and, 183 
replication protein A and, 73 
DELSEED sequence 
ATP synthase and, 737, 740 
Delta-opiate receptors 
D-amino acids in animal 
peptides and, 339 
Deltorphins 
D-amino acids in animal 
peptides and, 339-40, 344 
Denaturation 
protein folding and, 558-60, 
562 
subtractive cloning and, 755 
Deoxyadenylate residues 
prokaryotic poly(A) mRNA 
and, 176 
Deoxycholate 
acyl-coenzy me A:cholesterol 
acyltransferase and, 617 
Deoxyuridine triphosphatase 
herpes simplex virus DNA 
replication and, 347, 
373-74 
Dephosphorylation 
subtractive cloning and, 771 
{'*] Dequalinium 
ATP synthase and, 740 
Dermenkephalin 
D-amino acids in animal 
peptides and, 339 
Dermorphin 
D-amino acids in animal 
peptides and, 339, 340-41, 
343-44 
Desolvation 
movement in biological systems 
and, 14 
Destabilization 
movement in biological systems 
and, | 
prokaryotic poly(A) mRNA 
and, 194 
replication protein A and, 76 
and RNA and protein enzyme 


SUBJECT INDEX 


985 


catalysis, 35, 37-39, 
41-43, 54 
Desulfovibrio gigas aldehyde 
oxidoreductase 
molybdenum-cofactor- 
containing enzymes and, 
234, 236-37, 240, 247, 
249-51, 257, 259 
Detergents 
acyl-coenzyme A:cholesterol 
acyltransferase and, 617, 
626 
membrane phospholipid 
diversity and, 221 
Development 
PEPCK gene expression and, 
581 
transcript elongation and, 146 
Dextran 
Z ring and, 100-1 
DGDG 
membrane phospholipid 
diversity and, 223-24 
dgk gene 
membrane phospholipid 
diversity and, 204 
Diabetes 
PEPCK gene expression and, 
594-96 
Diacylglycerol 
membrane phospholipid 
diversity and, 202, 204, 
206-7, 217, 223 
Diagonal reaction coordinate 
movement in biological systems 
and, 13 
Diaziridinyl- 1 ,4-benzoquinone 
subtractive cloning and, 768 
Dictyostelium discoideum 
protein import into 
mitochondria and, 901 
Dicyclohex ylcarbodiimide 
(DCCD) 
ATP synthase and, 718, 735-36, 
741-43 
Dideoxycytosine 
mtDNA maintenance in 
vertebrates and, 424 
Dideoxynucleoside triphosphates 
mtDNA maintenance in 
vertebrates and, 420 
Dielectric 
local 
and RNA and protein 
enzyme catalysis, 34 
Dietary signals 
PEPCK gene expression and, 
581, 589 
Differential display 
subtractive cloning and, 776, 
778 





986 


SUBJECT INDEX 


Differential gene representation 
subtractive cloning and, 751, 
759-60, 773-75 
Differential screening 
subtractive cloning and, 776 
778 
Differentiation 
transcript elongation and, 146 
Diffusion 
and amyloid seeding in 
Alzheimer's disease and 
scrapie, 398 
force effects on kinetics and 
793, 800 
movement in biological systems 
and, 10-11 
and RNA and protein enzyme 
catalysis, 22 
Diffusional ratchet 
force effects on kinetics and 
789 
Digestion 
movement in biological systems 
and, 17 
Dihydrofolate reductase 
protein folding and, 561 
Dihydropterin 
molybdenum-cofactor- 
containing enzymes and, 
239 
Dimerization 
and amyloid seeding in 
Alzheimer’s disease and 
scrapie, 394 
B)2-dependent enzymes and, 
295 
cell adhesion molecules and, 
832 
force effects on kinetics and, 
803 
G protein structures and, 647 
665 
molybdenum-cofactor- 
containing enzymes and, 
260 
mtDNA maintenance in 
vertebrates and, 427 
replication protein A and, 67 
Z ring and, 99 
Dimethylbenzimidazole 
B}2-dependent enzymes and, 
269, 271, 273-74, 278, 
283-85, 291, 304, 309 
Dimethylsulfoxide (DMSO) 
reductase family 
molybdenum-cofactor- 
containing enzymes and 
234—49, 255, 259, 262-64 
Diol dehydratase 
Bj2-dependent enzymes and, 
272, 274, 291, 301, 307 


2,3-Diphosphoglycerate (DPG) 
force effects on kinetics and 
794 
Diplococcus pneumoniae 
O-linked glycosylation and, 3 
Direct sequencing 
subtractive cloning and, 779 
Direct unwinding 
dsDNA 
replication protein A and 
76-77 
Disaccharides 
membrane phospholipid 
diversity and, 202 
Discontinuous mode of synthesis 
transcript elongation and, 117 
Discrete-state models and energy 
functions 
protein folding and, 569-70 
Disporic mutants 
Z ring and, 110 
Dissection 


28 


B,2-dependent enzymes and 
281-83 
Dissociation 
cell adhesion molecules and 
823 
movement in biological systems 
and, 12 
transcript elongation and, 117 
Distal pausing 
transcript elongation and, | 17 
Distal promoter 
acyl-coenzyme A:cholesterol 
acyltransferase and, 622 
Distortion 
movement in biological systems 
and, 14 
Disulfide bonds 
cell adhesion molecules and 
843, 848 
molybdenum-cofactor- 
containing enzymes and 
254 
protein folding and, 559 
Disulfide isomerase 
acyl-coenzyme A:cholesterol 
acyltransferase and, 623 
Dithiolene groups 
molybdenum-cofactor- 
containing enzymes and 
237, 246, 251, 253, 255 
257, 262 
Divalency 
and RNA and protein enzyme 
catalysis, 26 
transcript elongation and, 133 
Divergence 
prokaryotic poly(A) mRNA 
and, 194 
Diversity 


choosing insertion site and, 437 
membrane phospholipids and, 
199-228 
prokaryotic poly(A) mRNA 
and, 173 
and RNA and protein enzyme 
catalysis, 20, 39, 44 
transcriptional regulation by 
cAMP and, 807 
Z ring and, 109 
Division inhibitors 
Z ring and, 95-96 
Division site 
Z ring and, 96 
D-loop 


102, 105-7, 108 


mtDNA maintenance in 
vertebrates and, 41 1-12 
414-15, 417-22, 425-26 
dnaA mutant 
membrane phospholipid 
diversity and, 208, 211 
Z ring and, 106 
DNA-binding domain 
replication protein A and, 69 
71-72, 82 
DNA-binding protein 
single-stranded 
herpes simplex virus 
replication and, 347, 
359-62 
mtDNA maintenance in 
vertebrates and, 421 
DNA breakage 
choosing insertion site and, 
441-65 
DNA-dependent protein kinase 
replication protein A and, 61, 
80, 85-87 
DNA helicases 
herpes simplex virus DNA 
replication and, 347 
362-64 
DNA joining 
choosing insertion site and, 
441-60 
dnaK mutant 
prokaryotic poly(A) mRNA 
and, 189 
Z ring and, 97, 104 
DNA ligase I 
herpes simplex virus DNA 
replication and, 347 
DNA metabolism 
replication protein A and, 61 
75, 86, 88 
transcript elongation and, 
14446 
DNA polymerases 
herpes simplex virus DNA 
replication and, 347, 
364-68 





membrane phospholipid 
diversity and, 211 
mtDNA maintenance in 
vertebrates and, 416 
420-21, 430 
replication protein A and 
74-79, 82-83 
and RNA and protein enzyme 
catalysis, 41 
subtractive cloning and, 768, 
7799 
transcript elongation and, 12/ 
DNA primases 
herpes simplex virus DNA 
replication and, 347 
362-64 
mtDNA maintenance in 
vertebrates and, 422 
replication protein A and, 7 
DNA recombination 
replication protein A and, 72 
DNA repair 
mtDNA maintenance in 
vertebrates and, 426-2 
replication protein A and 
72. 79-80, 85 
DNA replication 
herpes simplex virus and 
347-78 
membrane phospholipid 
diversity and, 209-11 
mtDNA maintenance in 
vertebrates and, 409-30 
replication protein A and, 61, 
66, 68, 72, 74-75, 77-79 
82-85 
Z ring and, 95, 106 
DNase | 
hypersensitive regions 
PEPCK gene expression and 
601-2 
and RNA and protein enzyme 
catalysis, 41 
subtractive cloning and, 769 
Docking 
G protein structures and, 667 
protein folding and, 552, 554 
and RNA and protein enzyme 
catalysis, 37, 48 
Domain-domain interfaces 
protein folding and, 555 
DOPE 
membrane phospholipid 
diversity and, 227 
Dot blot analysis 
subtractive cloning and, 773 
Double mutants 
Z ring and, 110 
Double-stranded DNA (dsDNA) 
replication protein A and, 68, 
73-77 


subtractive cloning and, 759, 
764, 770 
Down’s syndrome 
and amyloid seeding in 
Alzheimer’s disease and 
scrapie, 386, 402 
DPPC 
membrane phospholipid 
diversity and, 227 
Drag 
force effects on kinetics and 
800-1 
Driver excess hybridization 
subtractive cloning and, 
752-53, 756 
Drivers 
subtractive cloning and, 
752-53, 758, 760, 763-65 
767-69, 771, 774, 777 
Driver-tracer hybrids 
subtractive cloning and 
752-53, 765 
Drosophila melanogaster 
cell adhesion molecules and 
839 
choosing insertion site and 
438—40, 455-57 
clathrin-coated vesicles and, 
53] 
membrane phospholipid 
diversity and, 207 
mtDNA maintenance in 
vertebrates and, 421 
O-linked glycosylation and, 318 
PEPCK gene expression and, 
583 
protein import into 
mitochondria and, 885 
replication protein A and, 64 
transcript elongation and, 124, 
136, 140, 146, 150, 152, 
157 
‘Drowsy” mice 
and amyloid seeding in 
Alzheimer’s disease and 
scrapie, 402 
Duchenne muscular dystrophy 
subtractive cloning and, 777 
Duplex formation 
and RNA and protein enzyme 
catalysis, 22, 27, 37-38, 
44, 52 
subtractive cloning and, 765 
Dynamin 
clathrin-coated vesicles and, 
534-35 
membrane phospholipid 
diversity and, 211 
Dynein 
ATP synthase and, 744 
Dynein ATPases 


SUBJECT INDEX 


987 


force effects on kinetics and, 
802-3 


E 


EBNAI protein 
replication protein A and, 74, 76 
EDTA 
G protein structures and, 665 
and ribosomes and translation, 
695, 700 
Effective concentration 
and RNA and protein enzyme 
catalysis, 40 
Effective dielectric 
and RNA and protein enzyme 
catalysis, 33 
Effectors 
G protein structures and, 
639-40, 646-47, 653-59, 
657, 664 
and RNA and protein enzyme 
catalysis, 45 
EF-G 
G protein structures and, 641, 
648, 652, 659 
and ribosomes and translation, 
680 
EF-Ts 
G protein structures and, 639, 
672 
EF-Tu 
G protein structures and, 641, 
643, 645, 647-48, 651, 
654-57, 659, 662-63, 670 
and ribosomes and translation, 
680 
EGTA 
movement in biological systems 
and, 15 
Eicosapentaenoic acid 
acyl-coenzyme A:cholesterol 
acyltransferase and, 633 
Electron crystallography 
ATP synthase and, 720 
Electron microscopy 
and amyloid seeding in 
Alzheimer's disease and 
scrapie, 388, 396-99 
ATP synthase and, 718-19 
replication protein A and, 70 
and ribosomes and translation, 
688-91 
Z ring and, 100 
Electron paramagnetic resonance 
(EPR) spectroscopy 
B\2-dependent enzymes and, 
273, 276-77, 291-92, 294, 
296, 299-301 
molybdenum-cofactor- 





988 SUBJECT INDEX 


containing enzymes and 
247, 257 
Electron transfer 
B,2-dependent enzymes and 
276 
molybdenum-cofactor- 
containing enzymes and, 


233, 236-37, 241, 248-49, 


253-54 
and RNA and protein enzyme 
catalysis, 41 


Electron-withdrawing substituents 
movement in biological systems 


and, 12, 25 
Electrostatics 
protein folding and, 564 
and RNA and protein enzyme 
catalysis, 22 
ELL protein 
transcript elongation and, 
124 
Elongation 
replication protein A and, 79 
transcript, 117-64 
Z ring and, 103 
Elongation factors 
G protein structures and, 639, 
641, 643, 645, 647-48, 
651-57, 659, 662-63, 670 
672-73 
and ribosomes and translation 
683-84 
Elongin 
transcript elongation and, 124 
Embryogenesis 
replication protein A and, 84 
Endgame 
protein folding and, 549-74 
Endocytic membrane recycling 
acyl-coenzyme A:cholesterol 
acyltransferase and, 
627-28, 630 
Endocytosis 
clathrin-coated vesicles and 
511, 530-35, 540-43 
Endoglucanase V 
molybdenum-cofactor- 
containing enzymes and, 
242 
Endonucleolytic processing 
prokaryotic poly(A) mRNA 
and, 173, 177, 179 
Endoplasmic reticulum (ER) 
acyl-coenzyme A:cholesterol 
acyltransferase and, 613, 
616-17, 623, 626-34 
Endoribonuclease 
mtDNA maintenance in 
vertebrates and, 416 
Endosomes 
acyl-coenzyme A:cholesterol 


acyltransferase and, 
628-29 
Endosymbionts 
prokaryotic poly(A) mRNA 
and, 190 
Energetics 
protein import into 
mitochondria and, 863 
883-84, 890-91 
Energy landscape 
protein folding and, 558, 569, 
571 
Energy minimization 
protein folding and, 570-71 
Enforced bimolecular substitution 
at carbon 
movement in biological 
systems and, 11-12 
Enforced concerted mechanism 
movement in biological systems 
and, | 
Enolase 
prokaryotic poly(A) mRNA 
and, 189 
Enrichment 
subtractive cloning and, 773-74 


Entamoeba histolytica 


O-linked glycosylation and, 327 
nthalpy 
force effects on kinetics and 
727 
sntropy 
G protein structures and, 658 
movement in biological systems 
and, 1, 13-14 
and RNA and protein enzyme 
catalysis, 35, 37, 40 
snvelopes 
protein folding and, 551-53 


Environment 


protein folding and, 567 
and RNA and protein enzyme 
catalysis, 33-35 
snzymatic catalysis 
catalytic strategies of RNA and 
protein enzymes, 24-25 
allosteric RNA enzyme, 48 
cofactors, 32-33 
comparisons of ability of 
RNA and protein enzymes 
to carry out complex 
functions, 45-49 
covalent catalysis, 31-32 
determining factors in 
selections, 51-52 
general acid and base 
catalysis vs metal ion 
catalysis, 25-31 
general base catalysis by 
MG(OH)* , 27-28 
ground-state destabilization 


within RNA active site, 
41-43 
group I intron self-splicing, 
45-47 
hammerhead ribozyme, 
35-37 
intrinsic binding energy for 
catalysis by both RNA and 
protein enzymes, 34-43 
metal ions in ribozyme 
catalysis, 29-31 
metal ions in RNA catalysis, 
28-29 
number of molecules in pool, 
50 
perspective, 54 
phosphory/ transfer 
reactions, 29-30 
positioning substrates within 
RNA active site, 39-40 
processivity of RNA 
enzyme, 48 
repertoire of RNA catalysis, 
52-54 
rigidity, 43-45 
RNA manipulation of 
binding site environment to 
facilitate catalysis, 33-34 
RNA perturbation of pK,, to 
optimize general acid-base 
catalysis, 30 
selections of RNA and 
protein catalysts, 49-54 
selection type, 50 
starting from random pool vs 
defined structural motif, 
50-51 
Tetrahymena group I 
ribozyme, 25-27, 37-43 
type of reaction catalyzed, 
51 
worth of RNA catalyst 
52-54 
mechanistic questions raised by 
RNA enzyme discovery, 
20-22 
cornparisons of catalytic 
strategies of RNA and 
protein enzymes, 24-25 
extensiveness of repertoire of 
reactions catalyzed by 
RNA, 23-24 
RNA as true catalyst, 22 
structural features of RNA 
molecule which confer 
catalysis, 24 
worth of RNA as catalyst, 
22-23 
movement in biological systems 
and, 1-19 


Enzymatic hybrid removal 





subtractive cloning and, 767, 

769 
Enzymes 

ATP synthase and, 717-44 

B)2-dependent, 269-309 

force effects on kinetics and, 
785-94, 804 

herpes simplex virus DNA 
replication and, 347, 
372-75 

membrane phospholipid 
diversity and, 203, 206 

molybdenum-cofactor- 
containing, 
233-65 


movement in biological systems 


and, 1, 5, 13-15, 17 
mtDNA maintenance in 
vertebrates and, 427, 
429-30 
O-linked glycosylation and, 
327-29 
PEPCK gene expression and, 
581 
phospholipase D and, 498-500 
protein folding and, 552, 573 
replication protein A and, 77 
and RNA and protein enzyme 
catalysis, 19-54 
subtractive cloning and, 764, 
769-70, 772-73 
transcript elongation and, 117 
Enzymology 
acyl-coenzyme A:cholesterol 
acyltransferase and, 
617-18 
Epidermin 
D-amino acids in animal 
peptides and, 338 
Epstein-Barr virus (EBV) 
replication protein A and, 74 
Equilibrium binding 
D-amino acids in animal 
peptides and, 342 
and amyloid seeding in 
Alzheimer's disease and 
scrapie, 388-90, 393 
protein folding and, 558-62 


replication protein A and, 70, 73 


ERCC1/XPF protein 


replication protein A and, 75, 80 


Erythromycin 
and ribosomes and translation, 
706 
Escherichia coli 
ATP synthase and, 718, 720, 
722-23, 725-27, 735-36, 
738-39, 742 
G protein structures and, 641, 
647 
membrane phospholipid 


diversity and, 199-12, 216, 
218-19, 221, 224-25, 228 
methionine synthase and, 273, 
275, 291 
molybdenum-cofactor- 
containing enzymes and, 
241-42, 244 
mtDNA maintenance in 
vertebrates and, 421 
O-linked glycosylation and, 328 
PEPCK gene expression and, 
583 
phospholipase D and, 499 
prokaryotic poly(A) mRNA 
and, 173-84, 186-90, 
192-94 
protein import into 
mitochondria and, 872 
replication protein A and, 63, 
65, 67, 80-81 
and ribosomes and translation, 
682, 691, 704, 706-7, 709, 
711-12 
transcript elongation and, 119, 
122, 124-28, 130-35, 
137-39, 141-45, 148-50, 
152, 157, 159-62 
Z ring and, 94-95, 97-101, 104, 
107, 109, 111-13 
Ester bonds 
movement in biological systems 
and, 8 
Ethanolamine-ammonia lyase 
B,2-dependent enzymes and, 
272, 274, 291, 301, 307 
N-Ethylmaleimide 
D-amino acids in animal 
peptides and, 342 
mtDNA maintenance in 
vertebrates and, 420 
Eubacteria 
Z ring and, 94, 112-13 
Eukaryotes 
DNA metabolism 
replication protein A and, 
61-88 
membrane phospholipid 
diversity and, 205-7, 
214-16, 228 
molybdenum-cofactor- 
containing enzymes and, 
255 
O-linked glycosylation and, 
315, 331 
phosphatidylinositol-specific 
phospholipases and, 
475-502 
prokaryotic poly(A) mRNA 
and, 173, 182, 190-93 
transcript elongation and, 117, 
128-29, 136 


SUBJECT INDEX 


989 


Z ring and, 93, 106, 112-13 
Evolution 
cell adhesion molecules and, 
828-29 
G protein structures and, 
639-40 
PEPCK gene expression and, 
584 
prokaryotic poly(A) mRNA 
and, 194 
and RNA and protein enzyme 
catalysis, 49, 54 
Z ring and, 93 
Excision reactions 
replication protein A and, 80 
and RNA and protein enzyme 
catalysis, 20 
Exocyclic amino group 
and RNA and protein enzyme 
catalysis, 27 
Exons 
and RNA and protein enzyme 
catalysis, 47 
3'-Exonucleases 
prokaryotic poly(A) mRNA 
and, 177-79, 186-90 
subtractive cloning and, 773 
3’-5’-Exonuclease 
mtDNA maintenance in 
vertebrates and, 421 
replication protein A and, 77 
and RNA and protein enzyme 
catalysis, 41 
3’-Exoribonucleases 
prokaryotic poly(A) mRNA 
and, 184 
Extended X-ray absorption fine 
structure spectroscopy 
(EXAFS) 
molybdenum-cofactor- 
containing enzymes and, 
247, 250, 256-57 
Extracellular domains 
cell adhesion molecules and, 
855-56 
protein zero and, 840 
Extrinsic blocks 
transcript elongation and, 
129-31 


F 


Fy F,-ATPases 
force effects on kinetics and, 
785, 796-800, 802, 804 
F,-ATPase 
ATP synthase and, 718-33, 
742-43 
Factor B promoter 
transcript elongation and, 151 





990 


FAD 
molybdenum-cofactor- 
containing enzymes and, 
251 
and RNA and protein enzyme 
catalysis, 32 
Fasting 
PEPCK gene expression and, 
598 
Fatty acids 
acyl-coenzyme A:cholesterol 
acyltransferase and, 614, 
618-19, 633-34 
membrane phospholipid 
diversity and, 203, 205, 
208, 216, 222-25 


movement in biological systems 


and, 5 
PEPCK gene expression and, 
598 
and RNA and protein enzyme 
catalysis, 45 
Feasibility analysis 
subtractive cloning and, 780 
Fe-EDTA 
and ribosomes and translation, 
695, 700 
FEN! nuclease 
replication protein A and, 79 
Ferredoxin 
B}2-dependent enzymes and, 
288 
molybdenum-cofactor- 
containing enzymes and, 
250, 263 
FFA-! protein 


replication protein A and, 66, 74 


Fibrils 
preformed 
and amyloid seeding in 
Alzheimer's disease and 
scrapie, 385-93, 395-99, 
404 
Fibroblasts 
acyl-coenzyme A:cholesterol 
acyltransferase and, 615, 
621, 623, 629 
force effects on kinetics and, 
787 
Fibronectin 
molecular structure and, 823, 
838-39, 843-47 
Filamentation 
force effects on kinetics and, 
789-90, 792-93, 801 
prokaryotic poly(A) mRNA 
and, 175 
Z ring and, 93, 95, 100-1, 
106-7, 111 
Fission 
Z ring and, 94, 111, 113 


SUBJECT INDEX 


Flagellar motor 
bacterial 
force effects on kinetics and, 
785, 796-802, 804 
Flavins 
molybdenum-cofactor- 
containing enzymes and, 
264 
Flavodoxin 
B,2-dependent enzymes and, 
288 
protein folding and, 563 
Flexibility 
protein folding and, 555, 567, 
573 
Floppy enzymes 
and RNA and protein enzyme 
catalysis, 43 
Fluorescence 
replication protein A and, 69 
Fluorescence recovery after 
photobleaching (FRAP) 
force effects on kinetics and 
802 
Foam cells 
acyl-coenzyme A:cholesterol 
acyltransferase and, 622 
Folate 
and RNA and protein enzyme 
catalysis, 32 
Folding pathways 
protein folding and, 557-58 
Footprinting 
and ribosomes and translation, 
680, 694, 700 
transcript elongation and, 127, 
159-60 
Force effects 
on biochemical kinetics 
chemiosmotic work, 
796-802 
cytoplasmic dynein ATPases, 
802-3 
enzymatic activity alteration, 
788-94 
enzyme kinetics, 786-87 
generation of forces in cells, 
786-87 
ion transport, 799-802 
kinesin dynein ATPases, 
802-3 
macromolecular mechanisms 
of force regulation, 789-94 
molecular level force 
measurements, 787 
molecular level force 
transduction, 793 
motor proteins, 794-804 
myosin ATPase, 795-96 
polymer concentration, 
792-93 


polymer dynamics, 789-90, 
792 
protein domain movements, 
794 
protein-ligand bond 
dynamics, 787-88 
protein-protein bond 
dynamics, 787-88 
torque generation, 798-99 
Forespore compartment 
Z ring and, 110 
Formaldehyde ferredoxin 
oxidoreductase 
molybdenum-cofactor- 
containing enzymes and, 
235 
Formamidopyridine 
mtDNA maintenance in 
vertebrates and, 426 
Formate dehydrogenase 
molybdenum-cofactor- 
containing enzymes and, 
235, 241-42, 244, 264 
N-Formy|lmethanofuran 
dehydrogenase 
molybdenum-cofactor- 
containing enzymes and, 
235, 241 
Four-helix-bundle protein 
protein folding and, 556 
Fourier-transform infrared 
spectroscopy (FTIR) 
and amyloid seeding in 
Alzheimer’s disease and 
scrapie, 388 
Frameshifting 
and ribosomes and translation, 
707 
Framework model 
protein folding and, 557 
Free-energy changes 
and RNA and protein enzyme 
catalysis, 42 
Free radicals 
and RNA and protein enzyme 
catalysis, 44 
Freeze-etch electron microscopy 
Z ring and, 100 
Frogs 
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D-amino acids in animal 
peptides and, 343 
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D-amino acids in animal 
peptides and, 338 
“Greek key” motif 
G protein structures and, 647 
Gre proteins 
transcript elongation and, 125, 
132-33, 148, 162 
GroE mutation 
Z ring and, 97 
Ground state 
movement in biological systems 
and, | 
destabilization 
and RNA and protein enzyme 
catalysis, 41-43, 54 
Growth factors 
transcriptional regulation by 
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prokaryotic poly(A) mRNA 
and, 186-90 
transcript elongation and, 123, 
126-27 
Half-reactions 
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uracil N-glycosylase, 372-73 
introduction, 348-50 
protein-protein interactions, 
368-72 
recombination and DNA 
replication, 377-78 
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Pseudomonas aeruginosa 
membrane phospholipid 
diversity and, 218 
PssA gene 





membrane phospholipid 
diversity and, 203, 216-18 
P-TEF protein 
transcript elongation and, 124 
Pterins 
molybdenum-cofactor- 
containing enzymes and, 
233, 237-40, 242, 24 
246-49, 252-53, 257, 260, 
263-65 
and RNA and protein enzyme 
catalysis, 32 
Purines 
G protein structures and, 653 
prokaryotic poly(A) mRNA 
and, 178 
replication protein A and, 68, 73 
and RNA and protein enzyme 
catalysis, 29 
Purkinje cells 
D-amino acids in animal 
peptides and, 343 
pur operons 
transcript elongation and, 138 
Pyran ring 
molybdenum-cofactor- 
containing enzymes and, 
237-38, 262 
pyrBI operon 
transcript elongation and, 126, 
135 
Pyridoxal phosphate 
and RNA and protein enzyme 
catalysis, 32 
Pyrimidines 
mtDNA maintenance in 
vertebrates and, 427 
replication protein A and, 68 
and RNA and protein enzyme 
catalysis, 29 
Pyrococcus furiosus aldehyde 
ferredoxin oxidoreductase 
molybdenum-cofactor- 
containing enzymes and, 
234, 236, 238-40, 259-60 
Pyrophosphorolysis 
transcript elongation and, 125 


Q 


Q2 activator 
glutamine-rich 
transcriptional regulation by 
cAMP and, 816 
Quasi-elastic light scattering 
and amyloid seeding in 
Alzheimer’s disease and 
scrapie, 391, 398 
Quick-stop phenotype 
replication protein A and, 79 
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Q-protein 
transcript elongation and 
141-42, 152-53 


R 


Racemases 
D-amino acids in animal 
peptides and, 342, 344 
Radius of gyration 
protein folding and, 560, 572 
RAG clones 
subtractive cloning and, 777 
“Ragged” ends 
subtractive cloning and, 771 
Randomness 
choosing insertion site and 
437 
protein folding and, 558, 574 
Random pool 
and RNA and protein enzyme 
catalysis, 50-51 
Random sampling 
subtractive cloning and, 778 
Ran protein 
G protein structures and, 
646-47, 653 
Rap1!A transcription elongation 
factor 
G protein structures and, 
655-56, 659, 670 
replication protein A and, 86 
RA proteins 
replication protein A and, 
75-76, 81 
Ras-like proteins 
G protein structures and, 639, 
642-47, 649-52, 654-57, 
660, 663-64, 670-72 
Rattus norvegicus 
replication protein A and, 64 
Reaction intermediates 
movement in biological systems 
and, | 
Reactive oxygen species 
mtDNA maintenance in 
vertebrates and, 426 
Read through 
transcript elongation and, 
147-49 
Reannealing reaction 
subtractive cloning and, 752, 
755-57 
Reassociation kinetics 
nucleic acid 
subtractive cloning and, 
753-62, 770-71 
recA gene 
membrane phospholipid 
diversity and, 208-9, 2 


1009 


Receptors 
clathrin-coated vesicles and, 
511, 538-40, 542-43 
G protein structures and, 639, 
659, 665, 670-71 
low-density lipoprotein, 627, 
634 
p-, 339 
opiate, 339, 343 
PEPCK gene expression and, 
586 
protein import into 
mitochondria and, 879-82 
Recognition strand 
and RNA and protein enzyme 
catalysis, 23 
Recombinases 
choosing insertion site and, 437, 
439 
Recombination 
herpes simplex virus DNA 
replication and, 377-78 
mtDNA maintenance in 
vertebrates and, 428-29 
replication protein A and, 61, 
80-81 
Recruitment 
clathrin-coated vesicles and, 
532-33, 538-43 
Redox reaction 
B)2-dependent enzymes and, 
276 
molybdenum-cofactor- 
containing enzymes and, 
233, 236-37, 248, 254, 
263-64 
Redundancy 
prokaryotic poly(A) mRNA 
and, 184 
Refolding 
protein folding and, 561-62 
Refractory period 
transcriptional regulation by 
cAMP and, 813-14 
Regeneration 
movement in biological systems 
and, 15 
Regulatory elements 
mtDNA maintenance in 
vertebrates and, 423-25 
O-linked glycosylation and, 315 
PEPCK gene expression and, 
581, 585-89, 595, 597 
transcript elongation and, 117 
“Relaxed” conformation 
PEPCK gene expression and, 
601 
“Relaxing factor” 
movement in biological systems 
and, 16 
Release factors 
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G protein structures and 
639-40, 670-72 
Renaturation kinetics 
subtractive cloning and, 754 
756, 762 
Repair proteins 
replication protein A and, 75 
Replicating DNA 
choosing insertion site and 
452-53 
Replication factor A (RFA) 
see Replication protein A (RPA) 
Replication forks 
replication protein A and, 79 
transcript elongation and, 145 
Z ring and, 104 
Replication protein A (RPA) 
cellular process modulation 
cellular messenger, 87 
phosphorylation, 84-86 
posttranslational 
modifications, 86 
transcriptional regulation 
86-87 
function 
direct unwinding of 
double-stranded DNA 
76-77 
DNA repair, 79-80 
DNA replication, 77-79 
modulation of enzymatic 
activities, 77 
recombination, 80-81 
interactions with DNA 
alternate modes of RPA 
binding, 70-71 
damaged DNA, 73-74 
double-stranded DNA, 
73-74 
hsRPA gene homology 
other proteins, 75-76 
repair proteins, 75 
replication proteins, 74-75 
RPA binding mechanism 
71-73 
RPA-protein interaction 
mechanisms, 76 
single-stranded DNA, 68-73 
specific binding parameters 
69-70 
introduction, 62-64 
nomenclature, 63-64 
perspectives, 62-64 
structure and function 
cellular localization, 66 
complex assembly and 
subcomplexes, 65 
RPA14, 83-84 
RPA32, 83-84 
RPA70, 81-83 
sequence comparisons and 
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sequence differences 
67-68 
solution structure, 64-65 
summary of known 
homologues, 64 
Reporter genes 
PEPCK gene expression and 
594 
Repositories 
subtractive cloning and, 780 
Repressed genes 
choosing insertion site and, 452 
Repulsion 
protein folding and, 551, 559 
Restriction endonucleases 
subtractive cloning and, 764 
769 
Restriction fragment length 
polymorphism (RFLP) 
subtractive cloning and 
Retinoic acid 
PEPCK gene expression and 
586, 592 
Retrotranscripts 
choosing insertion site and, 463 
Retrotransposition 
choosing insertion site and 
440 
Retroviral integrases 
choosing insertion site and 
447-48 
Retroviruses 
choosing insertion site and, 437, 
440, 
Reverse transcription 
choosing insertion site and, 
460-65 
Reversible transport 
movement in biological systems 
and, 15 
RFA genes 
replication protein A and, 81 
RFC protein 
replication protein A and 
RGS proteins 
G protein structures and, 664 
Rh1B protein 
prokaryotic poly(A) mRNA 
and, 189 
Rhizobium meliloti 
Z ring and, 112 
Rhodobacter « apsulatus 
molybdenum-cofactor- 
containing enzymes and, 
234, 237, 241-42, 247 
Rhodobacter sphaeroides 
membrane phospholipid 
diversity and, 202, 204—5 
molybdenum-cofactor- 
containing enzymes and 


, 241-42, 
249 
rho gene 
prokaryotic poly(A) mRNA 
and, 178-80, 182, 187-88 
Rhodopseudomonas capsulata 
prokaryotic poly(A) mRNA 
and, 175 
Rhodospirillum rubrum 
prokaryotic poly(A) mRNA 
and, 175 
Rho proteins 
phospholipase D and, 494-95 
Ribbons 
cell adhesion molecules and, 
848-49 
molybdenum-cofactor- 
containing enzymes and, 
251, 260 
Ribonuclease A 
protein folding and, 561 
and RNA and protein enzyme 
catalysis, 43 
Ribonucleases 
prokaryotic poly(A) mRNA 
and, 184, 186, 190 
Ribonucleoproteins 
mtDNA maintenance in 
vertebrates and, 420 
Ribonucleotide reductase 
B)2-dependent enzymes and, 
272, 274, 301 
herpes simplex virus DNA 
replication and, 347 
374-75 
Ribosomal RNA (rRNA) 
mtDNA maintenance in 
vertebrates and, 429 
and ribosomes and translation, 
679-80 
Ribosomes 
D-amino acids in animal 
peptides and, 338, 341 
G protein structures and, 
647-48, 656, 673 
PEPCK gene expression and, 
595 
prokaryotic poly(A) mRNA 
and, 173-74, 178-90 
193-94 


and RNA and protein enzyme 
catalysis, 23, 48-49 
structure 


30S subunit, 695-700 

50S subunit, 700-5 

defining minimal 
catalytically competent 
ribosome, 705-6 

electron microscopy 
reconstruction, 688-91 

functional analysis, 705-12 





molecular modeling, 692-94 
mRNA interactions, 698-700 
mutational analysis, 709-12 
neutron diffraction, 691-92 
new methods for mutant 
ribosome population 
analysis, 706-8 
nuclear magnetic resonance, 
686-88 
structural probing, 695 
structure-function 
relationships, 694—95 
tRNA interactions, 696-705 
X-ray crystallography, 
686-88 
transcript elongation and, 152 
translation and 
10Sa RNA, 685-86 
elongation factors, 683-84 
models for translation, 
680-83 
perspectives, 680 
ribosome structure, 686 
translational accuracy, 
684-85 
translational cycle, 680-83 
Ribosylation 
ADP 
replication protein A and, 86 
Ribozymes 
and RNA and protein enzyme 
catalysis, 19, 22-46, 48, 
52, 54 
Rifampicin 
and amyloid seeding in 
Alzheimer’s disease and 
scrapie, 393 
Rigidity 
and RNA and protein enzyme 
catalysis, 40, 44—45, 49, 53 
R-loops 
mtDNA maintenance in 
vertebrates and, 420 
RNA 
enzymes and, 19-54 
RNA/DNA helicase 
F,-ATPase and, 744 
RNA-DNA hybrid structure 
at On 
mtDNA maintenance in 
vertebrates and, 413, 
415-20 
RNA enzymes 
catalysis 
protein enzymes and, 19-54 
RNA helicases 
prokaryotic poly(A) mRNA 
and, 189 
RNA polymerases 
prokaryotic poly(A) mRNA 
and, 182-85 


replication protein A and, 80 
subtractive cloning and, 768 
transcript elongation and, 117, 
119-23, 125-35, 137-38, 
141-57, 159-62 
RNA polymerase II 
choosing insertion site and, 
450-51 
O-linked glycosylation and, 
315 
transcriptional regulation by 
cAMP and, 819-20 
RNA primers 
mtDNA maintenance in 
vertebrates and, 411, 413, 
416-17 
replication protein A and, 78 
Rnase H 
subtractive cloning and, 767, 
769 
RNase MRP 
mtDNA maintenance in 
vertebrates and, 409, 
416-17, 419-20 
RNases 
membrane phospholipid 
diversity and, 208 
prokaryotic poly(A) mRNA 
and, 177-79, 181-82, 184, 
186-89 
and RNA and protein enzyme 
catalysis, 22-23, 28, 43, 52 
subtractive cloning and, 765 
RNA transcription 
mtDNA maintenance in 
vertebrates and, 409 
rnb gene 
prokaryotic poly(A) mRNA 
and, 177-78, 180, 187 
re gene 
prokaryotic poly(A) mRNA 
and, 178, 180, 187-88 
rnh genes 
membrane phospholipid 
diversity and, 208, 210 
prokaryotic poly(A) mRNA 
and, 184 
rodA mutant 
Z ring and, 104 
ROH 
movement in biological systems 
and, 10 
Rolling-circle mode of replication 
herpes simplex virus DNA 
replication and, 347 
Root mean square 
protein folding and, 563-64, 
566-73 
Rop protein 
protein folding and, 556 
Rossmann fold 
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cell adhesion molecules and, 
850 
Rotamers 
protein folding and, 555 
563-67 
Rot analysis 
subtractive cloning and, 756, 
760-62, 765 
Rotatable bonds 
and RNA and protein enzyme 
catalysis, 21 
Rotational catalysis 
ATP synthase and, 717, 740-42 
Rotenone 
membrane phospholipid 
diversity and, 215 
RPA genes 
replication protein A and, 
63-64, 67-68, 80, 82, 86 
rpsO gene 
prokaryotic poly(A) mRNA 
and, 178-79, 184, 187 
rrn operons 
transcript elongation and, 137 
RU-486 
PEPCK gene expression and, 
608 


S 


S1 nuclease 
subtractive cloning and, 760 
S1 ribosomal protein 
prokaryotic poly(A) mRNA 
and, 173, 190, 193-94 
SII protein 
transcript elongation and, 124 
S6 ribosomal kinase 
PEPCK gene expression and, 
595 
S6 ribosomal protein 
G protein structures and, 648 
$10 ribosomal protein 
transcript elongation and, 152 
S15 ribosomal protein 
prokaryotic poly(A) mRNA 
and, 178 
$20 ribosomal protein 
prokaryotic poly(A) mRNA 
and, 189 
Saccharomyces cerevisiae 
acyl-coenzyme A:cholesterol 
acyltransferase and, 
620-21 
clathrin-coated vesicles and, 
542 
G protein structures and, 669 
membrane phospholipid 
diversity and, 201 
mtDNA maintenance in 
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vertebrates and, 414-15 
417, 419-20, 428 
O-linked glycosylation and, 320 
replication protein A and 
63-64, 66-69, 72-73, 
80-82, 84, 86 
transcript elongation and, 132, 
134, 138, 145, 149, 157 
Z ring and, 113 
Saddle point 
molybdenum-cofactor 
containing enzymes and, 
259 
movement in biological systems 
and, 13 
Salt 
intracellular 
protein folding and, 559 
Z ring and, 112 
Sandwiching 
D-amino acids in animal 
peptides and, 343 
Sarcoplasmic reticulum 
movement in biological systems 
and, 15—17 
Sausage morphology 
Z ring and, 95 
Scaffolds 
G protein structures and, 653 
Scanning transmission electron 
microscopy 
replication protein A and, 70 
Schiff bases 
and RNA and protein enzyme 
catalysis, 32 
Schistosoma mansoni 


O-linked glycosylation and, 327 


Schizosaccharomyces pombe 
mtDNA maintenance in 
vertebrates and, 417 
replication protein A and, 
64-65, 68 
transcript elongation and, 138, 
149 
Scoring functions 
protein folding and, 549 
SCP2 protein 
acyl-coenzyme A:cholesterol 
acyltransferase and, 
632-33 
Scrapie 
amyloid seeding and, 385-405 
subtractive cloning and, 776 
sdiA gene 
Z ring and, 96 
SDS-PAGE 
and amyloid seeding in 
Alzheimer's disease and 
scrapie, 388 
membrane phospholipid 
diversity and, 217 
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replication protein A and, 65 
Search engine 
conformational 
protein folding and, 571 
Secondary structures 
conserved 
and RNA and protein 
enzyme catalysis, 19 
protein folding and, 554, 
557-58, 562, 571 
Second messengers 
replication protein A and, 87 
transcriptional regulation by 
cAMP and, 807 
Sec proteins 
membrane phospholipid 
diversity and, 212-13, 218, 
221 
Sedimentation 
and amyloid seeding in 
Alzheimer’s disease and 
scrapie, 398 
Seeding 
amyloid, 385-405 
Selective pressures 
choosing insertion site and, 437 
44a AS 
prokaryotic poly(A) mRNA 
and, 195 
and RNA and protein enzyme 
catalysis, 30 
Self-avoidance 
choosing insertion site and, 
458-59 
Self-cleavage 
and RNA and protein enzyme 
catalysis, 23 
Self-splicing 
and RNA and protein enzyme 
catalysis, 20, 22-23, 2 
45-47 
Sensors 


cholesterol 
acyl-coenzyme A:cholesterol 
acyltransferase and, 613 
clathrin-coated vesicles and 
531 
G protein structures and, 673 
Septation 
Z ring and, 93-94, 97-98 
101-5, 109-12 
Sequence complexity 
subtractive cloning and, 754 
Sequence elements 
PEPCK gene expression and 
581 
Sequence identity 
G protein structures and, 639 
“Sequence space” 
and RNA and protein enzyme 
catalysis, 5O 


Sequestration 
clathrin-coated vesicles and, 
542-43 
Serine 
D-amino acids in animal 
peptides and, 338-39, 343 
ATP synthase and, 738 
B)2-dependent enzymes and, 
284-86, 288-90, 306 
cell adhesion molecules and, 
843, 850-51 
G protein structures and, 
652-53, 667-68 
molybdenum-cofactor- 
containing enzymes and, 
243, 247, 249 
movement in biological systems 
and, 8 
O-linked glycosylation and, 
315, 327, 331 
replication protein A and, 84 
and RNA and protein enzyme 
catalysis, 31 
Serine phosphatase 
Z ring and, 110 
Serine proteases 
and RNA and protein enzyme 
catalysis, 31-32 
Sf9 cells 
acyl-coenzyme A:cholesterol 
acyltransferase and, 624 
Shape complementarity 
protein folding and, 554 
Shear motion 
protein folding and, 555 
Sheets 
Z ring and, 100-1 
B-Sheets 
B)2-dependent enzymes and, 
287 
cell adhesion molecules and, 
848 
G protein structures and, 641, 
647 
molybdenum-cofactor- 
containing enzymes and, 
242 
protein folding and, 561 
replication protein A and, 71 
shibire allele 
clathrin-coated vesicles and, 
534 
Side chains 
D-amino acids in animal 
peptides and, 343 
ATP synthase and, 736 
B;2-dependent enzymes and, 
271, 285, 304 
G protein structures and, 643 
molybdenum-cofactor- 
containing enzymes and, 





237, 239, 243-45, 247, 
251, 253, 257, 262, 264 
protein folding and, 549-51, 
558-59, 562-68, 573 
anc RNA and protein enzyme 
catalysis, 20-21, 32, 34, 43 
Signal transduction 
G protein structures and, 643 
665 
membrane phospholipid 
diversity and, 201, 206, 
217, 228 
mtDNA maintenance in 
vertebrates and, 430 
O-linked glycosylation and, 
327-30 
PEPCK gene expression and 
595 
protein import into 
mitochondria and, 866-68 
902-6 
replication protein A and, 87 
transcript elongation and 
137-46 
transcriptional regulation by 
cAMP and, 807, 818-19 
Z ring and, 103 
“Silent chromatin” 
choosing insertion site and, 439 
451-52 
Simian virus 40 (SV40) 
replication protein A and, 68 
72, 74-78, 82-83, 86 
transcript elongation and, 144 
Sines 
choosing insertion site and, 463 
Single-stranded DNA (ssDNA) 
replication protein A and, 
68-73, 75, 78-79 
subtractive cloning and, 756 
Single-stranded DNA-binding 
protein 
human, 61-88 
Site-directed mutagenesis 
B,2-dependent enzymes and 
305 
and RNA and protein enzyme 
catalysis, 24 
Site-specific poly(A)+ elements 
choosing insertion site and, 
461-62 
Smooth muscle cells 
acyl-coenzyme A:cholesterol 
acyltransferase and, 615, 
633 
Snails 
D-amino acids in animal 
peptides and, 337, 340-41 
Snub cube 
protein folding and, 552 
Solid-state nuclear magnetic 
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resonance spectroscopy 
(SSNMR) 
and amyloid seeding in 
Alzheimer’s disease and 
scrapie, 388 
Solubility 
time-dependent 
amyloid proteins and 
385—405 
Solute transport 
membrane phospholipid 
diversity and, 217-18 
Solution 
packing in 
protein folding and, 556 
Solvation energy 
protein folding and, 572 
Solvolysis rate 
movement in biological systems 
and, 10-11 
Somatic cells 
membrane phospholipid 
diversity and, 201, 206 
Sorting 
clathrin-coated vesicles and 
511, 524-25, 538-40 
protein import into 
mitochondria and, 863, 
897-906 
SOS protein 
G protein structures and, 670 
SOS response 
Z ring and, 96 
South American tree frog 
D-amino acids in animal 
peptides and, 339 
Southern blot analysis 
subtractive cloning and, 773 
Species-specific regulation 
PEPCK gene expression and 
596-98 
Specificity 
cell adhesion molecules and 
R33 
movement in biological systems 
and, 1, 16-18 
Z ring and, 107-8 
Spectinomycin 
and ribosomes and translation, 
706 
Spectroscopy 
molybdenum-cofactor- 
containing enzymes and 
233, 237, 264-65 
S phase 
replication protein A and, 61, 66 
transcript elongation and, 
145-46 
Spheroplasts 
membrane phospholipid 
diversity and, 219 
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Sphingomyelin 
acyl-coenzyme A:cholesterol 
acyltransferase and, 630, 
632 
Spider venom 
D-amino acids in animal 
peptides and, 337, 341, 
344 
Spirals 
Z ring and, 103-4, 107 
Splicing 
prokaryotic poly(A) mRNA 
and, 185 
spo genes 
Z ring and, 110-12 
Sporomusa ovata 
p-cresolyl cobamide and, 291 
Sporulation 
Z ring and, 109-13 
Sprouting 
protein folding and, 566 
Sr** 
membrane phospholipid 
diversity and, 223-25 
SREBP 
acyl-coenzyme A:cholesterol 
acyltransferase and, 628 
ssb genes 
replication protein A and, 64 
Stability 
G protein structures and, 639 
prokaryotic poly(A) mRNA 
and, 173 
protein folding and, 556-57, 
560 
Z ring and, 103 
Stacking 
subtractive cloning and, 757 
Stalk 
water-soluble 
ATP synthase and, 718, 720, 
727-28 
Staphylococcal nuclease 
protein folding and, 561 
and RNA and protein enzyme 
catalysis, 41, 52 
Stark model 
and ribosomes and translation, 
692 
“Starved ribosomes” 
and ribosomes and translation, 
691 
Stator structures 
force effects on kinetics and, 
797 
Stem-loop structures 
prokaryotic poly(A) mRNA 
and, 177, 179-81, 187-89, 
194 
transcript elongation and, 152 
Stepwise substitution 
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through carbocation 
intermediate 
movement in biological 
systems and, 10 
Stereochemistry 
and RNA and protein enzyme 
catalysis, 24 
Steric hindrance 
molybdenum-cofactor- 
containing enzymes and, 
258 
Sterol 
acyl-coenzyme A:cholesterol 
acyltransferase and, 613, 
623-25 
“Sticky” ends 
subtractive cloning and, 771 
Stimulus intensity 
transcriptional regulation by 
cAMP and, 811-12 
Stochastic variability 
and amyloid seeding in 
Alzheimer’s disease and 
scrapie, 399 
Stokes radius 
G protein structures and, 665 
Strain 
movement in biological systems 
and, 14 
Streptavidin 
subtractive cloning and, 766, 
768 
Streptococcus sp 
force effects on kiuvetics and, 
801 
Streptomyces cinnamonsensis 
B,2-dependent enzymes and, 
275 
Streptomyces coelicolor 
Z ring and, 100, 111 
Streptozotocin 
PEPCK gene expression and, 
600 
Stress responses 
transcript elongation and, 
140-41 
Stretching force 
force effects on kinetics and, 
786 
Strongylocentrotus purpuratus 
replication protein A and, 64, 
Structural analysis 
G proteins and, 639-73 
Structure-function relationships 
clathrin coated vesicles and, 
516-17, 520-27 
and ribosomes and translation, 
694-700 
Structure-reactivity coefficients 
in transition-state 
characterization 
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movement in biological 
systems and, 12-14 
Substrates 
and amyloid seeding in 
Alzheimer’s disease and 
scrapie, 395 
B,2-dependent enzymes and, 
272 
ceil adhesion molecules and, 
823 
molybdenum-cofactor- 
containing enzymes and, 
250, 253-54 
movement in biological systems 
and, 1, 14 
phospholipase C and, 490-91 
replication protein A and, 85 
and RNA and protein enzyme 
catalysis, 22-23, 28, 31, 
35, 37-40, 42, 51-52 
Subtilin 
D-amino acids in animal 
peptides and, 338 
Subtractive cloning 
basic idea, 752-53 
future research 
analyzing whole genome on 
“chips”, 779-80 
direct sequencing of cDNA 
clones, 779 
long and accurate PCR, 779 
problems to overcome, 
777-78 
solutions, 778-80 
hybridization kinetics, 757, 
761-62 
gene number differentially 
expressed between two cell 
types, 759-60 
gene number expressed in 
given cell or tissue, 758-59 
mRNA abundance classes, 
760-61 
introduction, 752-53 
monitoring subtraction and 
isolating differentially 
represented genes 
analyzing enrichment after 
subtraction, 773-74 
subtracted pool, 774-75 
reassociation analysis, 753-54 
equations describing driver 
excess hybridizations, 756 
hydroxyapatite binding, 757 
nuclease sensitivity, 757 
origins, 754 
rate, 754-56 
reannealing measurement, 
756-57 
UV light absorption, 757 
useful techniques, 762-63 


amplification methods, 
763-64 
biotinylation, 766, 768 
cDNA tracer, 763 
chemical cross-linking, 
766-69 
choosing subtraction 
method, 775 
cohesive restriction sites, 
771-72 
comparing different 
methods, 776-77 
driver immobilization, 767, 
769 
driver preparation, 763-64 
driver-tracer hybrid removal, 
765 
enzymatic hybrid removal, 
767, 769 
excess driver removal, 765 
hybridization step, 765 
hydroxyapatite, 765-66 
immobilization methods, 
767, 769 
poly(A)+ driver, 763 
positive selection, 769-73, 
716-77 
protection from enzymatic 
degradation, 772-73 
RNase H, 767, 769 
specific primer binding sites, 
771-72 
strategies for subtraction, 
763 
strepatavidin, 766, 768 
subtraction step, 765 
success stories, 775-76 
tracer preparation, 763-64 
Subunit function 
ATP synthase and, 717 
SulA inducible inhibitor 
Z ring and, 96, 106 
Sulfhydry! groups 
acy!l-coenzyme A:cholesterol 
acyltransferase and, 617 
and RNA and protein enzyme 
catalysis, 20 
Sulfite oxidase 
molybdenum-cofactor- 
containing enzymes and, 
236, 240-41, 255-58 
Sulfolipids 
membrane phospholipid 
diversity and, 205 
Sulfolobus acidocaldarius 
and ribosomes and translation, 
707 
Sulfolobus shibatae 
prokaryotic poly(A) mRNA 
and, 194 
Sulfur 





molybdenum-cofactor- 
containing enzymes and, 
247-48, 251-55, 262-63 
265 
and RNA and protein enzyme 
catalysis, 26-27 
Supercoiling 
mtDNA maintenance in 
vertebrates and, 416 
Supersaturation 
and amyloid seeding in 
Alzheimer’s disease and 
scrapie, 402-4 
Surface 
protein 
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